Zinc environment in sheep liver sorbitol dehydrogenase.
The extended X-ray absorption fine structure (EXAFS) associated with the zinc K-absorption edge has been recorded for sorbitol dehydrogenase. It is interpreted in terms of one cysteine sulfur among the ligands to the active site zinc atom. Simulations of the EXAFS based on the presence of two such sulfurs are less satisfactory, and comparison with the EXAFS of such systems points to the presence of only one sulfur ligand in sorbitol dehydrogenase. These results provide evidence that sorbitol dehydrogenase does not have the characteristic one water, one His, two Cys arrangement of ligands to the active site zinc found in the homologous alcohol dehydrogenases and are consistent with the one water, one His, one Cys, one Glu ligand arrangement of the proposed model of sorbitol dehydrogenase [Eklund, H., Horjales, E., Jörnvall, H., Brändén, C.-I., & Jeffery J. (1985) Biochemistry 24, 8005-8012]. Evidence for the correctness of the model is also evidence for validity of predictive techniques used in constructing the model, i.e., computer graphics fitting of the amino acid sequence to the crystallographically derived structure of a different but homologous protein.